Telecommunications at the crossroads in India  by Gupta, Subhashish
ROUND TABLE
Telecommunications at the crossroads in India
Subhashish Gupta *
Economics and Social Sciences, Indian Institute of Management Bangalore, Bangalore, India
Received 25 March 2015; revised 18 May 2015; accepted 4 June 2015; available online 21 July 2015
KEYWORDS
Telecommunications;
Cellular mobile;
Data;
Broadband;
Spectrum;
Regulation;
Policy
Abstract The telecommunications sector is going through an interesting phase in its evolu-
tion. Cellular mobile service providers have been at the root of the massive expansion in the number
of subscribers and usage. Since last year the pace of growth has slowed down and it is increas-
ingly clear that revenues from voice services alone will not be sufﬁcient. The action has nowmoved
to data. In fact, mobile service providers have seen a rapid increase in their revenues from data.
Data, however, is more complex than voice. The key challenges are explored here.
© 2015 Production and hosting by Elsevier Ltd on behalf of Indian Institute of Management
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Introduction
Even sceptics should describe the story of telecommunica-
tions in India, after deregulation and liberalization, as a spec-
tacular success. There have been a few twists and turns as
in most industries, but the narrative of high growth and low
prices cannot be denied. Compared to other infrastructure
sectors such as electricity, roads and coal, telecommunica-
tions stands out by the degree of its achievements. It should
be admitted that the technologically dynamic nature of tele-
communications played a strong role in this development but
the telecom regulator, the Telecom Regulatory Authority of
India (TRAI) and the government also did their bit. The end
result was an unqualiﬁed success.
Success often merely whets the appetite for more. We are
by now used to the ubiquitous mobile phone and rock bottom
prices. We now want smart phones at low prices and Internet
data plans at even lower costs. We crave a large number of
applications for entertainment, information services, health
and ﬁnancial services among many others and available in ver-
nacular languages. We wish for lightning fast connections and
high speeds and being able to connect almost everywhere.
It may seem that we want too much and that our wishes are
unlikely to be granted any time soon.
Strangely though the telecommunications companies want
nearly the same thing. They have come as far as possible with
voice. The remaining consumers are proving difﬁcult to reach
and prices have been squeezed almost as low as possible with
the existing technology. They too believe that data could prove
to be the next big source of revenue. Unfortunately, too many
pieces have to fall in place together for that to happen. There
must be enough spectrum available, technology must enable
faster connections and availability by new compression and
other techniques, application providers and aggregators must
provide innovative and interesting applications that consum-
ers desire and use. The government and the regulators must
provide the right mix of policy and regulation to make it pos-
sible. Finally all private players—telecommunication service
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providers, phone manufacturers, software providers, appli-
cation providers, infrastructure providers and so on—must
make money. This seems very complex and very difﬁcult.
The current situation
Before we embark on providing answers to difﬁcult ques-
tions we should start by looking at the state of telecommu-
nications in India. A frequently used statistic is teledensity,
which measures the number of telephone connections per
hundred people. The current teledensity in India as of De-
cember 2014 is 77.58, with an urban density of 148.06 and a
rural teledensity of 46.09. The total number of subscribers
is 970.97 million and the number of broadband connections
stands at 85.74 million.1 Quite obviously there is a differ-
ence between rural and urban subscribers. The latter have
multiple connections whereas more than half the rural popu-
lation does not have a phone subscription. This points to one
part of the much discussed urban–rural divide. One should
be careful about reading too much into this difference, as it
is possible for families to share one connection and also for
subscribers to possess multiple connections that are not used.
Subscription is not synonymous with being connected.
This is good juncture for a quick digression into voice over
Internet protocol (VoIP). Voice over Internet protocol refers
to the usage of the Internet to transmit voice. The way this
is done is to digitize voice into data, and transmit it across
the net in packets, which are then reassembled to repro-
duce the original conversation. As might be surmised, quality
can be low in unmanaged or best effort scenario but it is really
inexpensive compared to the telecom network, where to have
a conversation a connection between the two speakers must
be devoted solely to them. In contrast many packets cover-
ing many conversations can be sent at the same time on the
net. Most countries allow telecommunication companies to
offer VoIP. The exception, for a long time, was India. Even
now, we cannot make domestic calls on VoIP. The large
telecom companies who have Uniﬁed Access Service Li-
censes (UASL) do not offer VoIP because they do not wish to
undercut their networked telecom services. Internet Service
Providers (ISP) wish to offer internet telephony, but to do so
they would have to amend their licenses to include access
services as well and pay large amounts. So, that is how things
stand. Voice over Internet protocol would lead to even further
reduction in tariffs and would be particularly beneﬁcial to rural
and impoverished sections of the society, provided they have
access to the net.
The other part of the urban–rural divide is related to access
to the Internet. It is commonly accepted that access to the
Internet is very important as it provides a whole host of op-
portunities to those who are connected. Not only do we get
access to the gigantic amount of information that is avail-
able but we can also get pertinent information on issues such
as health, education, banking, government services and
market information that have a direct effect on our wellbe-
ing and productivity. Internet access allows us to be citi-
zens of the digital world with its endless possibilities of
communication and participation. Without access we are shut
out of this most important and revolutionary of modern
innovations.
The statistics on broadband access are quite disappoint-
ing. The National Telecom Policy of 2012 (NTP 2012) targetted
broadband on demand by 2015 and 175 million broadband sub-
scribers by 2017 with a minimum speed of 2 mbps and 100
mbps on demand. Against that target we have achieved 85.74
million at a minimum speed of 512 kbps at the end of 2014.
It seems very unlikely that we shall achieve our target at the
current rate. One would suspect that the urban–rural divide
would be more pronounced in the case of Internet access.
While there are no reliable data as in the case of teledensity
the fact that out of the top ﬁve states with respect to broad-
band penetration two are Delhi and Mumbai strongly sug-
gests that this is so.
Overall we can say that even though the telecommunica-
tions sector has come a long way from the sorry state of affairs
in the pre-liberalization days there are enormous chal-
lenges ahead. The relatively easy combination of pent up
demand for communication and the deployment of avail-
able technology to meet it has run its course. It will be in-
creasingly difﬁcult to connect the remaining unconnected
population and even harder to connect them to the Internet.
The problems of telecommunication
companies
The primary onus to rectify the situation rests on the uneasy
shoulders of telecommunication companies. This includes both
telecommunications service companies such as Vodafone and
Airtel, handset production companies such as Samsung,
Micromax and Nokia, and equipment companies such as
Alcatel, Qualcomm and Lucent. We could also add compa-
nies and individuals that produce applications or apps and
other content providers such as newspapers and magazines,
television channels, social media ﬁrms such as Facebook, and
video game manufacturers.
The simple truth is that mobile phone operators are ﬁnding
that their revenues from telephone calls are stagnant or de-
clining. Consequently they have to ﬁnd new ways of gener-
ating revenues. They are betting on data. Another way of
saying the same thing is that they are hoping that consum-
ers will use their phone to access the Internet now that they
are not increasing their calling behaviour. However, there are
a number of hurdles to be overcome before that can happen.
The supply side
The ﬁrst problem is with technology. To be able to provide
access, mobile operators need spectrum, which is scarce. In
comparison to other countries the amount of spectrum avail-
able for commercial use is low. Since the practice of the gov-
ernment is to auction it the price is also substantial. So it is
difﬁcult for mobile operators to provide access at reason-
able speeds at low prices that encourage adoption and usage.
One solution is not to rely on spectrum that needs to be com-
mercially purchased but to depend on unlicensed Wi-Fi or Wi-
Max systems to carry much of the burden of reaching the
consumer (Wi-Max is a licensed band in 2.3, 2.5 and 3.5 GHz
1 TRAI press release no 11/2015, 6th February 2015,
http://www.trai.gov.in/WriteReadData/WhatsNew/Documents/
PR-TSD-Dec-14.pdf.
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band; in comparison Wi-Fi operates in 2.4 GHz band which
is an unlicensed band). We must acknowledge though that at
some point Wi-Fi or Wi-Max systems have to ofﬂoad their data
onto ﬁxed networks. Nevertheless, cities such as Seoul have
free city wide Wi-Fi access and we may follow in the same
path with our concept of smart cities. These solutions will
not be of much help in providing broadband access in rural
areas, as these typically need a certain density of popula-
tion to be viable. However, Cambodia’s experiment of sending
vans with Wi-Fi systems into rural areas is interesting and could
be tried out.
The second problem is with handsets. To get a reason-
ably good experience in accessing and using the Internet one
needs to have a technologically advanced phone. Such phones
are typically called smartphones, even though they have many
other features over and above providing access to the Inter-
net and older generation phones can also be used to access
the Internet. The price of smartphones is also a hurdle to
adoption.
One should caution that telecommunication is a techno-
logically dynamic industry and new products and technolo-
gies are being invented and deployed quite frequently.
Smartphone prices are declining and new technologies are
being used to make more efﬁcient use of the available spec-
trum. It is conceivable that the cost side problems will abate
with time.
The demand side
The second problem is of content. Why would consumers want
a smart phone? The easy answer is “to use the net”. Most of
the content that is available on the net is in English, a lan-
guage that is spoken by a small fraction of the people in India.
Also, using the net or browsing is not a pleasant experience
on the small screens of a mobile phone. So most of the usage
is restricted to chatting on applications such as Viber and
WhatsApp and playing games. The other primary source of
usage is what the industry refers to as ABC—astrology, Bol-
lywood, and cricket.
Even though there are formidable obstacles to increase in
data usage there are reasons to be hopeful. In fact most
telecom companies have reported increased use of data, which
has had a beneﬁcial effect on their proﬁts. The phenomenal
increase in the number of apps has made accessing the net
easier. Anyone who has booked a taxi through an app rather
than accessing the taxi company’s website on a mobile phone
knows how easy the former is. Now there are apps for mobile
commerce and mobile banking. A large number of govern-
ment services are available as apps. The use of apps makes
the experience of using the Internet easier for all kinds of uses
as it optimizes the interface for the smaller screen of mobile
phones. However, it is still difﬁcult to read documents on
mobile phones. So it is unlikely that mobile phones will replace
desktops, laptops and tablets.
While on the subject of apps we should point out an issue
of concern. App developers reside in the conﬂuence of network
providers and content providers. A developer producing an
app for cricket scores needs access to this information that
usually lies with news providers such as television channels
and newspapers. Further to provide access to the app the de-
veloper needs to have access to the mobile network. Over
the Top (OTT) applications such as WhatsApp, OLA, Viber and
so on do not need permission or a pact with a telecommu-
nications company (telco). It was necessary earlier for app
providers to deal with telcos to collect money from custom-
ers through billing but now OTTs run on a different business
model, either funded by business or through advertise-
ments. Due to lack of credit card penetration, the app pro-
vider will have to go through a telco in case it has to charge
customers. So either a mobile operator has to buy the app
or make it available for purchase on its proprietary plat-
form, or if it can be purchased elsewhere, make it possible
to install the app so that it works on a particular network.
The app developer ﬁnds himself squeezed between two giants,
the content provider and the network operator, and often gets
meagre returns on his effort.
We should also examine the role of the government and
the various institutional actors in the fray. The govern-
ment’s prime concern seems to be in the revenue it collects
through auctions. The Ministry of Communications and Infor-
mation Technology and its agency the Department of Tele-
communications (DoT) have some social concerns regarding
access, which is reﬂected in schemes such as the National
Optical Fiber Network (NOFN) which aims to provide ﬁbre
access to villages through universal service fund. Various other
ministries and government agencies are interested in
e-governance or m-governance but the extent of the involve-
ment of the Ministry of Communications and Information Tech-
nology and the Department of Telecommunications (DOT) is
unknown. The only agency that seems to be interested in the
daily travails of the telecommunications industry is the
Telecom Regulatory Authority of India (TRAI). Some have
argued that this is because it shares a close relationship with
the industry. Whatever may be the reason, its workings are
fairly transparent and, in fact, often provide an insight into
the thought process of operators.
An instance of this is the problem of OTT applications. For
a fairly long time mobile phone operators had a lucrative
source of revenue from short message service (sms). A typical
sms costs very little to send but the charges were corre-
spondingly higher, but still relatively very low. Since the
volume of sms sent was very high the operators made a fair
amount of money. This source of revenue came under threat
from OTT applications such as Viber and WhatsApp. These ap-
plications affected the sms revenue of the operators. The
service was free, and the look and feel of the interface was
novel and exciting, particularly for the young. The applica-
tions relied on advertising for revenues and used the infra-
structure of the Internet for its operations. (This is an example
of two sided markets. It is akin to a newspaper distributing
its copies for free and using advertising revenues for
sustenance.2)
The mobile phone operators were up in arms because they
had invested in the towers and switches that made these ser-
vices viable, but these services were using the same infra-
structure to skim revenues away from them. An alternative
was to provide a slower or degraded connection to these ser-
vices through technologies such as deep packet inspection (DPI)
2 The interested reader could consult Rysman, Marc, The Econom-
ics of Two-Sided Markets, Journal of Economic Perspectives, Vol. 23,
No. 3, Summer 2009, 125–143.
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which makes it possible to ﬁnd, identify, classify, reroute,
or block packets with speciﬁc data or code payloads that con-
ventional packet ﬁltering (which examines only packet
headers) cannot detect. But, that would have gone against
net neutrality. (Airtel, in fact, brieﬂy tried to violate net neu-
trality.) In all of this, none of the institutional actors except
the TRAI played any meaningful role.
One area that the ministry of telecommunications has been
fairly active in is in dealing with electromagnetic ﬁeld (EMF)
radiations from both towers and handsets. The alleged harmful
effects of these radiations have been a source of some dis-
quiet to the public at large. The radiation is a by-product of
the strength of the signals that mobile towers and handsets
send. The stronger the signal the better the connection, and
more the number of connections a tower can handle. Simi-
larly, a stronger signal from a handset means better reach
to the mobile tower. Quite obviously, a weaker signal means
more towers would be required to serve the same set of con-
nections, which would increase costs. Also, the linkage
between higher EMF radiation and health risks is mixed. None-
theless, the Indian standards have been set at 10% of the ex-
isting International Commission on Non-ionizing Radiation
Protection (ICNIRP) standard, making it more stringent than
90% of the countries, according to the DOT.
The other source of interest for both the government and
the DOT is spectrum. A large part of this interest seems to
lie in the revenues generated from its auctions. This inter-
est could lie at the bottom of numerous restrictions on sharing
and trading of spectrum. One would expect that the DOT
would be interested in efﬁcient use of spectrum, which would
be facilitated by sharing and trading. The guidelines for this
are expected shortly from DOT. For 3G as none of the op-
erators, except the public operator BSNL/MTNL, could obtain
spectrum for all the submarkets (there are 22 submarkets
called circles in India) they entered into mutual agree-
ments to share their 3G spectrum with each other in order
to have a pan India 3G coverage. These agreements were
called 3G Intra Circle Roaming (ICR) pacts, and DOT ap-
pealed against the Telecom Disputes and Settlements Ap-
pellate Tribunal (TDSAT) allowing sharing agreements between
different telecom operators. Spectrum and policy towards it
is a complex tale, which we will not attempt to narrate here.3
Telecommunications is a dynamic and complex industry
in its current avatar. In our discussion earlier we have touched
upon a small number of issues that concern the industry. Its
continued success requires the active participation of all stake-
holders in the telecommunications eco-system. We propose
to make a small beginning with this round table, bringing to-
gether representatives of the industry, the regulator, and jour-
nalists from the trade. We want to get a clear picture of the
problem and what the major issues are that must be re-
solved for any progress to be made. We also want to bring
out salient topics that could beneﬁt from academic re-
search. We hope to contribute to future policy decisions
through this effort and also aim for a better appreciation of
the strategic goals of players in the telecommunications space.
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Subhashish Gupta: We welcome our panellists to this round
table discussion on Telecommunications at the Crossroads in
India. We have with us Dr Vijayalakshmy Gupta, Member, TRAI;
Mr R K Misra, CGM, BSNL, Karnataka Circle; Mr Siva Ganapathi,
COO, Idea Cellular; Professor H S Jamadagni, from the Indian
Institute of Science Bangalore; and, Mr Manoj Gairola, Man-
aging Editor and CEO of Telecom Tiger. We also have with
us Mr Rajkumar Upadhyay, doctoral candidate at IIMB and Ex-
Adviser TRAI, to complement me in anchoring today’s
discussion.
The important questions seem to be as follows: Where do
you think the telecom industry stands today, and how is it
doing? What is the importance of data and value added ser-
vices (VAS) within this? We begin with Dr Vijayalakshmy Gupta.
Vijayalakshmy Gupta: The regulatory
perspective on telecommunications in India
Of all the liberalization stories, I think the Indian telecom story
has been unimaginably successful. Table 1 depicts the growth
of telecommunications in India.
Phases of policy reforms
The Indian telecom sector was opened up in phases. The ﬁrst
phase of reform covered the manufacturing sector and value
added services. In the second phase we had the National
Telecom Policy 1994 (NTP-94). This provided for opening up
the telecom sector to competition in basic services as well
as value added services such as Cellular Mobile Services, Radio
Paging, VSAT Services, etc. We allowed bidding for licenses
and got into duopoly and oligopoly in the services sector. We
established an independent regulator which also had the power
then to adjudicate disputes in telecom sector. The third phase,
the new telecom policy in 1999 (NTP-99), was a major move
because we introduced more competition, revenue sharing
instead of ﬁxed license fee, separation of operator and policy
maker, corporatization of incumbent, calling party pays regime
and the Universal Service Obligation (USO) fund. The TRAI Act
was amended in the year 2000, establishing a Telecommu-
nications Dispute Settlement and Appellate Tribunal (TDSAT)
to take over the adjudicatory and disputes functions
from TRAI. Post NTP-99, we moved towards a converged
3 Please consult Prasad, R., and Sridhar, V. (2014). The Dynamics of
Spectrum Management: Legacy, Technology, and Economics. Oxford
University Press, ISBN-13: 978-0-19–809978-9; ISBN-10: 0–19-809978-
9.
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framework with Uniﬁed Access Licensing Regime, con-
verged Ministry of ICT, and a common regulator for both tele-
communication and the broadcasting sector. The current phase
with National Telecom Policy, 2012 (NTP-2012) is in place to
promote the next growth wave. The uniﬁed licensing regime—
wherein an operator can provide all kinds of telecommuni-
cation services with a single license—has become a reality in
this policy. Also, spectrum has been delinked from the
license.
The bucket graph (Fig. 1) is a visual presentation of various
triggers of growth starting from NTP-99 and all that has hap-
pened since. Each trigger has accelerated the growth and ac-
companying reduction in tariff. People have appreciated
mobile number portability, which was successfully intro-
duced and implemented in our country.
Indian consumers pay some of the lowest telecommuni-
cation bills. The main reason for this is healthy competition
in the industry and private players who brought many inno-
vations in the industry. The telecom service providers (TSPs)
compete ﬁercely in the market attracting new customers to
the network and leveraging economies of scale. Also, earlier
spectrum was given through an administrative process and
operators got the spectrum at a comparatively low price. The
drop in subscriber base we see in Fig. 1 is due to deactiva-
tion of inactive SIMs by service providers.
Data, the next growth wave
Worldwide, voice revenues are declining while data rev-
enues are increasing. In India too application services can
bridge the revenue gaps, meet customer needs, and in-
crease the proﬁtability of operators. Internet protocol (IP)
trafﬁc is expected to reach something like 64 exabytes per
month in 2014. This kind of exponential growth is expected
out of data and the mobile phone is supposed to be the largest
platform to facilitate this. The big data revolution is already
here and India will not be left out of it. Growth ﬁgures
Table 1 Growth of telecommunications in India.
• In India, telecommunications has witnessed unprecedented growth in the last decade.
• India has emerged as one of the fastest growing telecom markets in the world, particularly in mobile telephony.
• The number of telephone subscribers in India reached 933 million at the end of March 2014.
• The urban teledensity was 145.78% whereas the rural teledensity was 43.96 % in the month of March 2014.
• The overall teledensity in India was 75.23% at the end of March 2014.
• Indian telecom sector to witness huge investments to the tune of $110 bn in the next 5 years.
• About $70 bn. estimated investment for greenﬁeld 2G, 3G/4G and WiMax networks, while $25 bn. would be required to set up
an extra 200,000-odd telecom towers across the country.
• The total investment in the pan-India broadband rollout is expected to be $20 bn., while another $20 bn. will be invested in
augmenting the transmission network.
Source: TRAI.
Figure 1 Developments in the telecom space since the National Telecom Policy, 1999.
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indicate that the Asia Paciﬁc region, especially India and China,
will account for 42% as compared to North America (19%) and
Western Europe (12%) of the growth in trafﬁc by 2018 ac-
cording to the Global Mobile Data Trafﬁc Forecast of the CISCO
Visual Networking Index4. In order to handle such rapid growth
in trafﬁc, high bandwidth networks would be required. This
is the next growth wave. At TRAI, we observe that currently
we derive only 15% of the revenue from non-voice data ser-
vices as compared to 35–50% in the rest of the world. The very
culture of our subscribers who have the mobiles is differ-
ent. We expect them to embrace more and more value added
services as these become available. Mobile value added ser-
vices market is expected to grow at a rate of 22.13% over the
period of 2013–2018. Global mobile data trafﬁc grew 81% in
2013; it has shown 87% year on year growth in India in 2013
and the trend continues. According to a recently conducted
research 3G users in India consume 3.5 times more
data—532 MB per month, when compared to 2G users. Pro-
jections by various research ﬁrms indicate that non-voice rev-
enues are going to be 30% of the total revenues by 2020.
We have taken various steps to support next growth wave
that is of data. The broadband penetration has not been up
to our expectations. The National Telecom Policy of 2012 en-
visages provision of 175 million broadband connections by the
year 2017. So we have come out with a project called Na-
tional Optical Fiber Network (NOFN) which will provide high
bandwidth and boost broadband penetration. In 2011, the Gov-
ernment of India (GoI) approved to connect 250,000 gram
panchayats (GP)5 through optical ﬁbre network through this
project. The NOFN project is expected to bridge the con-
nectivity gap between GPs and Blocks6. It is envisaged as a
Centre-State joint effort. The project is to be implemented
by NOFN-special purpose vehicle (SPV), namely Bharat Broad-
band Network Ltd. (BBNL). Government of India has already
allotted Rs 20,000 crore (approx. $3.5 bn) for the project
through USO fund. State governments are expected to con-
tribute by not levying right of way (RoW) charges (including
reinstatement charges). There has been a slight delay in this
project, but it is one of the major targets of the govern-
ment. However, without a proper regulatory environment pro-
vided by TRAI much of it perhaps would not be possible. On
the wireless side, the 3G and BWA spectrum was auctioned
in 2010 to support mobile broadband. More auctions are
planned in the near future to meet the growing demand.
Policy initiatives by TRAI
Several policy initiatives have been taken by TRAI to promote
orderly growth in the telecom market. Uniﬁed access licens-
ing regime was implemented in 2003 and now we have rec-
ommended and implemented uniﬁed licensing for all telecom
services. We issued recommendations on intra-circle mergers
and acquisition guidelines to facilitate consolidation which
have been implemented. On the broadband front, we had
come out with recommendations for accelerating the growth
of Internet and broadband penetration, including a Na-
tional Broadband Plan. On the tariff side, TRAI has de-
regulated general tariff of telecom services after assessing
competition; has issued regulation on inter-connect usage
charges and issued guidelines for accounting separation. The
accounting separation gives us a complete picture on costs
for each of the services offered and helps us in taking in-
formed decisions on various regulations.
TRAI’s recent recommendations have been on green
telecom, telecom infrastructure, telecom manufacturing—
this is one key area where we have not been successful. Even
a small handset comes from somewhere else, in all probabil-
ity China. We have made recommendations on liberaliza-
tion of spectrum which allows the spectrum to be used for
any purpose as long as the technology is available and that
all spectrum is purchased only through a market process. We
have given our recommendations on re-farming7 of 800 and
900 MHz spectrum, auction of 900 and 800 and 1800 MHz
bands—which was quite a razor’s edge recommendation for
us. Our recent recommendations also include time schedule
for auction in different spectrum bands, on spectrum trading
and on merger and acquisition.
TRAI continues to monitor the market environment and
bring the necessary policy changes required for growth. TRAI
is currently working on the following issues—spectrum related
issues—efﬁcient utilization, management and pricing; review
of Access Deﬁcit Charge; International Private Leased Circuit
(IPLC) tariff; domestic lease line tariff; recommendations on
broadcasting and distribution of TV channels; implementa-
tion of digitization of cable services; competition in direct-
to-home (DTH); and community radio.
TRAI’s thrust areas
We need to improve rural teledensity from the current 45%,
as compared to the 145% in the urban areas, to 70% by the
year 2017 and 100% by the year 2020. We need to provide
broadband for all at a minimum download speed of 2 Mbps;
improve domestic manufacturing and make India a global hub;
enable convergence of network services and devices; work
on liberalization of spectrum and simpliﬁcation of licensing
regime; consumer focus by improving quality of service,
achieve “one nation one number” by implementing “full
mobile number portability”, “one nation—free roaming”; Voice
over Internet Protocol; and cloud computing.
Revenue projections
The total telecom service revenues are expected to reach
$61.3bn by the end of 2017. Contribution of mobile voice to
the total revenue will decline largely due to faster growing
data related service. Mobile data revenue is projected to grow
at a CAGR of 20%, increasing from $5.1bn in 2012 to $12.8bn
in 2017, while the ﬁxed data will experience an even higher
CAGR taking 2012 total of $1.2bn to $4.1bn by 2017.
4 http://www.cisco.com/c/en/us/solutions/collateral/service
-provider/visual-networking-index-vni/white_paper_c11-
520862.html.
5 A constellation of around three to four villages.
6 Block is a district sub-division which is next to Tehsil. A Tehsil is
an administrative division denoting a sub-district.
7 Spectrum re-farming is the process of re-deploying spectrum from
available users and re-allocating it to others for greater economic
or social beneﬁt.
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The way ahead
Going forward, the number of players is expected to reduce
from 13 in a service area to 8 or 9, and further to 6 or 7. TRAI
has recommended enabling M&A provisions for increase in
market share for merged entity has been increased from 35%
to 60%. For take-off of data services, tariff was recently
reduced by the operators up to 70% which saw jump in data
consumption. The war will now begin on the tariff side. Data
trends show an upswing, 3G/4G roll out is progressing and user
devices currently in the range of $150 dollars are available
in the Indian market. Demographics favour India: 50% of the
population is below the age of 25, and 65% below 35 years
and they are expected to be the main drivers of consumption.
As far as the availability of spectrum for commercial ex-
ploitation is concerned, we hope that 700 MHz will be auc-
tioned in the near future for Long Term Evolution (LTE). The
commercial value of spectrum is creating pressure for the
release of spectrum by government agencies. Average spec-
trum holding per operator is expected to increase from 7.4 MHz
to 10 MHz.
The growth strategy has reached a watershed. The race
for increasing subscribers is over. For the ﬁrst time total sub-
scriber numbers decreased in July 2010. The focus should now
be on the quality of service and the quality of experience.
With the potential for growth left in the system, together with
all the stakeholders we can take telecom to 2.0.
R K Misra: Telecommunications at the
crossroads: the operator’s perspective
The last 15 years have been signiﬁcant for India, with liber-
alization and the introduction of mobile services. Tele-
density has increased, the price of mobiles has gone down
and call charges have dropped from 16 rupees to less than a
rupee per minute now. The success stories were relatedmainly
with voice communication, which is now getting saturated.
Although voice revenue has been the main stream of revenue
in India, it is not increasing anymore and there is a dip world-
wide in voice revenues.
The telecom investors, operators, equipment manufac-
turers, citizens and consumers are all at the cross-roads. Now
that the voice boom is over and has reached saturation, the
policy makers, the government, and regulators need to analyze
the situation and come up with innovative steps. It is essen-
tial to take data to the masses. At present data availability
to the masses is about 15–20% of the population and geo-
graphically, only to 5–10% in India, being unavailable in rural
areas. 3G and 4G services are available in a few towns and
there is no increase in geographical reach as per the present
plan. So the state and the central government have to step
in so that the data use could be enhanced by improving mobile
enabled services; encouraging local application development,
particularly in vernacular language; making Government-to-
citizen (G2C) transactions on-line; and streamlining policy
issues. Encouraging foreign investors, educating the citi-
zens, removing regulatory uncertainties and improving service
quality are key areas of focus.
Fromtheperspectiveof the telecom investor, telecombeing
a capital intensive industry, the product cycle of majority of
services has to be long for the returns to be felt. The busi-
ness margins of equipment manufacturers and licensed op-
erators are under severe pressure. The period of steady ﬂow
of revenue from planned resources is uncertain. The changes
in technology or applications are so frequent that it deters
the investor. Policy has to be stable. If the taxes are levied
retrospectively and permissions/spectrum are given andwith-
drawn due to defective procedures, I do not foresee big in-
vestment coming.Wecontinue to getmajor revenue fromvoice
and a lot of work has to be done for data. Since we are not
planning to increase the access areas, we are only creating
competition in existing areas and so scope for growth is limited.
For telecom operators, voice revenues which were the
major source of revenue appear saturated. There is a churn
taking place with one provider getting revenue at the expense
of the other. Uncertain and unfavourable local government
(state and local self-governments) policies look for rev-
enues from all operator activities such as Right of Way (RoW),
taxes on towers, services, electricity charges etc., with the
result that planned timelines and budgets take a hit. Open
policy for unlimited licenses per service area and easy entry
and exit barriers without roll out obligations for internet
service providers (ISPs) have deterred the big operators from
making huge investments particularly in suburban and rural
areas.
The telecom industry is an industry, but the operators are
taxed on electricity and buildings like a commercial estab-
lishment, which is to their detriment. When optical ﬁbre and
other infrastructure is readied by big operators, small ISPs
come and try to capture the market with lower tariff as they
do not invest much in capital and have got licenses with little
entry fee and without roll out obligations. This deters in-
vestments from big operators. This is not properly regu-
lated by the government. In 1995–1996, about 1000 ISP licenses
were given; there are still about 400 valid licenses as on date.
This would be a challenge in attracting investments.
Another challenge for the operator is the misconception
or lack of education of citizens on radiation hazards. Since
2012, our country has the strictest radiation hazard stan-
dards and despite that it is becoming increasingly difﬁcult to
ﬁnd tower space, due to opposition by the local activists and
NGOs, on the grounds that radiations adversely affect envi-
ronment and health. We follow the European standards and
these standards are being enforced very strictly by the gov-
ernment and the regulator. With the advent of 4G, we need
more towers as coverage area for higher frequencies used for
4G is less. The regulator has to educate citizens correctly that
we follow Speciﬁc Absorption Rate (SAR) standards on radia-
tion and hence not hazardous to health or environment. This
has to be communicated and emphasized by the govern-
ment because when operators try to educate the public, they
face credibility issues.
From the perspective of the telecom manufacturer the
policy initiative for indigenous manufacturing is lagging. We
are not manufacturing mobile handsets or accessories in a big
way. In the past, telecom equipment was being manufac-
tured in India, on Transfer of Technology (ToT) basis by M/s
ITI and initiatives were taken by CDOT in developing our own
technology for Land Line Switches, but the same has not been
replicated for mobile equipment, as the technology is chang-
ing very fast, and we have not developed R&D base for mobile
technologies. Also, equipment manufacturing has not been
successful due to instability and inconsistent policies, and lack
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of incentives. Although NTP12 is very ambitious, the aims may
not be fulﬁlled until drastic steps are undertaken to stream-
line policies and develop manufacturing facilities. Further,
local government encouragement is short lived. The life cycle
of technology is becoming too short to recover invest-
ments. The speciﬁcations prescribed are unreasonable and
too futuristic. Another challenge manufacturing faces is the
lack of investment in R&D. Over all, we have not been suc-
cessful so far in creating favourable conditions for the manu-
facturing industry in India.
From the consumer’s perspective, consumers suffer due
to poor quality of service (QoS). There is a continuous rise
in expectations on QoS parameters, a search for cheaper and
better services which may or may not be fair. Consumers also
maintain redundant facilities in which they hold one set and
have two or three SIMs that brings down the ARPU for the
service provider. Consumers are confused in the plan and
device selection and end up paying more for services. Con-
sumers also experience the non-availability of contents through
desired telecom services. Resolution of complaints is not quick
and far from satisfactory.
Several policy initiatives have been taken and need to be
taken in this regard. Now, the number of licenses in service
areas is to be limited to 6 or 7 with rollout obligations be-
coming a must for any license.
The National Telecom Policy 2012 aims to reach 100% rural
voice penetration by 2020, increasing from the present 40%
to 70% by 2017. But implementing data reach is not as simple
as voice service. The bandwidth requirement of the collec-
tive voice subscribers in India would be less than the data re-
quirement of Bangalore city alone, as voice requires 3.4 kbps
per connection, and data need a minimum of 2 mbps per con-
nection and is increasing day by day. So the investment re-
quirements are also high. The government has taken that
initiative through NOFN, as detailed by Dr. Gupta, provid-
ing connections for all the 254,000 Gram Panchayats (GPs)
in the country by 2017, under which 10 Mbps to 100 Mbps will
be provided to all the GPs. BSNL is the main contributor pro-
viding services to 171,000 GPs along with Railtel and PowerGrid
in 79,000 GPs.
BSNL is the only service provider of data on landline in rural
areas. BSNL has provided 88 lakh urban and 11 lakh rural broad
band connections. To increase data services penetration, the
entry barriers should be high and exit barriers should be lib-
eralized in wired line segment. Most importantly, telecom
should not be seen as the revenue generator to the exche-
quer. Local and state government policies must be consis-
tent and streamlined.
The regulator must educate the consumers on the radia-
tion hazards, ﬁx the tariff for various data services, pre-
scribe and monitor QoS parameters in a satisfactory manner,
work out inter-operator data routing policy, introduce revenue
share for content and VAS providers, and ensure that
spectrum pricing recommendations are conducive for data
services.
Going forward, India must examine the potential of earning
revenue through voice and data related value added ser-
vices. The Internet demand in India is not fully met. Invest-
ment has to be attracted in this area by suitable policies. This
is very important because until this is done, data prolifera-
tion will not take place. The need for data should be felt in
the villages. The government should take initiatives to put
all transactions, ration cards, electronic identiﬁcation, land
records, birth, income and marriage certiﬁcates, etc. online
and in the vernacular language. This will increase the need
for data and save costs and manpower for the government
and citizens equally.
I would like to make a few closing comments. For Inter-
net applications to pick up pace in India, the ﬁrst step is to
implement Internet Protocol version 6 (IPV6) across all op-
erators, mobiles and landlines. Old exchange equipment must
be upgraded. Internet of Things is yet to take shape in India.
For this, we need a strong manufacturing industry to make
sensors, transducers and other parts. Similarly big data too
has a long way to go before it enters India.
Siva Ganapathi: Being a private telecom
operator in India
Mr. R K Misra shared several points which apply to all opera-
tors, including Idea Cellular. Let us compare the revenue of
the Indian telecom industry with that of the global telecom
industry for calendar year (CY) 2012. Indian industry gener-
ated $25 billion in revenue, while the global telecom revenue
was $1.1 trillion. With 13% of global subscriber base in India,
our revenue is a mere 2% of the global revenue. Our average
revenue per user (ARPU) of around $3 is very low compared
to global levels. The Indian industry is also characterized by
the presence of a large number of players; about 10 players
operate in India as compared to 4–5 in most developed coun-
tries. Obviously the industry is under stress; prices are falling
and costs are going up. Cost pressures on the industry are
mounting—spectrum prices are going up steeply, ROW charges
for laying ﬁbre is rising, regulatory compliance require-
ments are numerous and increasing. Despite this, the indus-
try has been successful in ushering in a communications
revolution in India.
If you look at the growth of the industry, for CY-13, the
revenue was Rs 16,100,000, a growth of only 8.5% over the
previous year. The growth rate is slowing down from 15% year
on year growth to 11.2–8.5% between CY 2010 and 2013. Pri-
marily, voice growth is slowing, while data growth has started
picking up momentum. With less than 20% of telecom sub-
scribers using data, we still have a long way to go before data
usage becomes ubiquitous. Thus, it is expected that data busi-
ness will fuel the growth of the industry in the next 5–10 years.
While mobile subscribers account for 72% of the coun-
try’s population, the subscribers on Visitor Location Regis-
ter (VLR), which indicates active subscribers, account for only
60%. If we factor in multiple SIMs, the percentage of users
would be still lower, indicating a signiﬁcant scope for growth
in subscribers. Urban subscriber penetration (measured as per-
centage of active SIMs to the population) is over 100%, while
rural penetration is a mere 42%, indicating a big opportu-
nity there. Operators in India now need to work harder to
reach people who are yet to get on board any telecom network
by investing in rural network and distribution.
The top three operators serving rural subscribers are Idea,
Vodafone and Bharti Airtel, together accounting for about 2/3
of the 350 million rural subscriber base8. Thus, telecom pen-
8 According to TRAI data (as on September 30, 2013).
Telecommunications at the crossroads in India 203
etration is increasing; we are rolling out base transreceiver
stations (BTS) increasingly in the rural areas and covering new
territories, thereby providing greater access. The policy
objective is to increase the user base in telecom and that is
being fulﬁlled by the industry, especially in underserved rural
areas.
However the data penetration ﬁgures in different coun-
tries indicate that in India the smart phone penetration is only
10% and data users penetration is about 24% compared to 95%
in some developed countries. Data revenue contributes only
10% to our total revenues whereas in Japan it is greater than
50% (UBS Global Research Report—APAC Telecom Sector).
Data as a revenue stream is very signiﬁcant for an opera-
tor. To extend our reach, we need to make data even more
affordable for which we face many challenges such as high
spectrum prices, capacity constraints, and spectrum avail-
ability constraints. We will have to also increase work on
backhaul portion of the network, where there are a lot of
constraints.
With data comes the challenge of Over-the-Top (OTT).
Over-the-Tops (such as WhatsApp) run on very light cost struc-
tures, they have practically no investment on network and
they ride on telecom operator’s infrastructure, eating into
the operator’s telecom revenue. Principally the invest-
ments to facilitate the data usage are being made by the op-
erators. Top 3 Indian private telcos alone spend an estimated
over Rs 15,000 Cr capex on network. As of now, OTTs are not
regulated by any government/telecom regulator and are not
liable to any government levies or revenue shares unlike telcos.
While we welcome all these OTT operators, the policy angle
should also look into how this impinges on the operators. The
stress on telecom operators is going to be higher as the
demand increases.
Looking at the competitive landscape in different coun-
tries, you ﬁnd that countries like the United States and Canada
have 5 operators and India has up to 14. While one could argue
that this is the most competitive telecom environment en-
abling some of the lowest consumer prices in the world, many
operators are under huge stress. Telecom operators will have
to learn to make money at these prices and the industry has
responded well to some of these pressures by sharing passive
infrastructure, outsourcing IT function, customer service
centres, etc.
In India the population density is high and subscriber growth
rate is higher than most other countries. However the spec-
trum availability in different spectrum bands is limited com-
pared to any other country. If more spectrum is available,
the prices would be more reasonable for the spectrum and
the quality of service can improve dramatically.
This results in a ﬁnancially stretched industry—an indus-
try with Rs 44,500 crores of EBIDTA and a net debt of Rs 2.25
lakh crores. The industry is obviously under pressure, with
only 5 of over 10 operators running proﬁtable operations. Most
operators are very highly leveraged and their ability to service
their loans is going to be extremely difﬁcult. Hence many of
them are looking to exit, provided there is a right policy en-
vironment to do so. The top three private operators hold 34%
of the spectrum, 62% of the subscribers, and 70% of revenue
market share. So a small quantity of spectrum is supporting
a very large number of subscribers (based on internal analy-
sis by Idea Cellular of publicly available company reports, TRAI
reports on subscribers and revenue). This spectrum spread
impacts the growth of the industry. Many operators in the
private sector are sitting on spectrum which has to be given
back to other operators.
Table 2 lists the challenges that private operators are facing
and what we hope to see going forward.
The industry is responding very well to all these chal-
lenges. In terms of cost management and distribution. It is
one of the biggest success stories in this country, especially
in taking telecommunication services to the deepest rural
market. With the right policy road map and policy support,
the industry will grow faster.
H S Jamadagni: Trends in telecommunication
in India
Number one, the coverage in the country has improved and
most of the country is covered. My guess is we are covered
up to 85% and BSNL in particular has gone to the remotest
parts.
Number two, in the last two years, I see a different trend
among operators. Earlier the operators were only focussed
on acquisition of subscribers. Some of the operators opposed
number portability because that is one way of acquiring sub-
scribers. Probably there was a policy problem before 2010;
the spectrum allocated was dependent on acquisition, which
was good for a while and then it became counter-productive.
Today, I don’t think people are looking at acquisition as much.
India is predominantly a pre-paid giant, with 95% pre-paid sub-
scribers at one point of time.
The third point is that while coverage is great, the service
is of poor quality with high probability of call drop. The RPU
is one of the lowest in the world and you can’t have the same
kind of base stations and cell phones and ultimately expect
great service with an RPU of $3 per month. Countries like Ban-
gladesh have found a different way of aggregating where a
Table 2 Challenges and wish list of private operators.
What private operators are facing What they hope to see soon
Spectrum scarcity and expense Spectrum roadmap for all bands
Fragmented spectrum allocation Spectrum harmonization regulation
Inefﬁcient usage of spectrum Policy allowing trading and sharing
Hypercompetition Clear M&A policy
Government levies/fees Rationalized/ﬂat levies
Differentiated policies for different band operators Uniform approach for all telecom operators
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single channel is used by multiple numbers of people. So their
per channel revenues, not RPUs, are far higher. We should
have a solution for this.
Data coverage is still poor and IPV6 must be implemented.
Most of us use 3G, but even in a city like Bangalore, there
are spots where 3G does not work. We should not feel the
need to switch to WiFi if 3G is available. The 3G coverage has
to be rectiﬁed properly.
The value added services (VAS) that we provide in India
have not gone beyond ABC—astrology, Bollywood and cricket!
We haven’t crossed the barrier of bringing great applica-
tions which can actually make a change to VAS and its growth.
In December 2011, advanced countries crossed 50% data reach.
In India we are far below and it is difﬁcult to reach 50% by
2017.
Regarding spectral pressure, there is tremendous pres-
sure on spectrum. Given the shortage of spectrum, it is all
the more reason why we should take up research, which may
yield results in ﬁve years from now, as to how to make this
spectrum efﬁcient. No operator is willing to support any kind
of a research on this because it affects the bottom line. I think
it is time that some of the top operators who are making
money should come in and start.
The spectral efﬁciency and IPV6 are much more crucial to
us than to the United States or Europe. Why are we doing so
little about it? Why are operators not worried about it? Do
we have a standards body in India for all these things? Even
if we adopt GSM standards, has there been any study to de-
termine a standard which can be matched to a country? China
put a standard in place and all the manufacturers had to
produce equipment in China, and for a long time a cell phone
in Japan would not work anywhere else. While we don’t want
to go to that kind of an extreme, there is no interest by any
operator to look at any new standards. Going forward we will
have to make a huge change there.
I don’t see any road map in the manufacturing of telecom
equipment. Trends such as shutting down of Wipro’s com-
puter manufacturing unit, our own E10b switches and C-DOT,
which are out of manufacturing now, are disheartening. We
should look back at these seriously to ﬁnd out how they failed.
Smart phones must be taken with the right mix of vari-
able equipment. The machine to machine transactions that
will happen in due course gives us a big hope to believe that
in India data growth will also start increasing. I am sure that
healthcare and the other ﬁelds will take a big jump and we
will have an increase in data.
One important thing to consider about the telecom revo-
lution is that privacy issues have never been properly con-
sidered. There was a privacy workshop last year in École
Polytechnique Fédérale de Lausanne (EPFL), after the NSA
disclosure by Snowden, which said that even Europe is doing
nothing about it. In India there is a lot of work that we will
have to do to address the privacy issue at a policy level.
The last point I had was about the number of operators.
By having too many of them and over projecting the poten-
tial to grow, we are killing the whole industry. According to
a TRAI study, the optimum number operators for any dense
area in India is about 6–7, and in the non-dense areas it will
come down to 4–5. Hence, policies with respect to mergers
and acquisition should be highly encouraged to reduce the
number of operators. I hope the regulatory process will provide
for small start-ups to do some very unusual things and get ac-
quired by a bigger company, which will be very healthy for
the whole industry. At present, we do not have a policy to
do anything like that.
Manoj Gairola: Indian telecom at the
crossroads: some observations
The ﬁrst point, from the industry perspective, is that the
market is hyper competitive. We have one of the lowest RPUs
in the world. There are between nine to ten players in a circle.
Why do we have so many players? After 2001, when the last
auction for 2G took place, all licenses were given on ﬁrst come
ﬁrst served (FCFS) basis and multiple licenses were awarded
to one player.
There is a need for the right merger and acquisition policy.
Under the present policy, if an operator wants to buy another
operator, that operator will have to pay the market price of
the spectrum. For example, if MTS wants to buy Tata
Teleservices, MTS will have to pay nearly 25,000 crore rupees
to the government, and Tata Teleservices will only get money
for its towers, infrastructure and possibly some value for its
subscribers. Such a policy is not conducive to M&A in the Indian
telecom sector and the number of operators will remain 9 or
10 in a circle.
The next point is about the right of way (RoW) policy. This
point was well raised by Mr Mishra. State governments and
local administrations levy very high charges for laying OFCs;
installing a tower is a problem because of the large number
of operators, and each operator has very little spectrum—
between 5 MHz and 10 MHz in 1800 and 900 MHz band—
since spectrum was allotted on ﬁrst come ﬁrst serve basis.
Globally, telcos are awarded about 20 MHz, and AT&T has
more than 100 Mhz. If you have low spectrum, it is difﬁcult
to provide high quality data services and the cost of laying
infrastructure also increases. Again the solution is in the right
M&A policy which will reduce the number of operators and
each operator will have high spectrum.
Telecom operators have to pay very high levies, paying up
to 30% of their revenues as various liabilities in India. Indian
telecom industry needs big investments; we need a minimum
of 10–15 billion dollars in the next 2–3 years. But this invest-
ment is not coming because there are frequent policy changes.
A simple example is that in 2008, licenses were given and in
2012 licenses were cancelled. Moreover, operators want to
invest only in cities. There is no broadband access in most
villages and projects such as the National Optical Fibre
Network (NOFN) project have not been implemented as yet.
These are some of the issues that we have to ponder and come
up with the right solutions.
Discussion
Q: Mr. Siva Ganapathi, when you said OTTs are eating into
your revenues, globally even if you see the wired Inter-
net market, subscribers pay only for the data that they use
from the service provider, and the apps only get the
revenue from the advertisements that they place. So, what
did you mean you said that you wanted to see some poli-
cies where there is some co-operation from the apps side
with the subscribers’ side?
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Siva Ganapathi: What happens is there is a lot of trafﬁc
including voice being carried by OTT. They don’t pay any
license fees while there is a lot of levy on regular telecom
operators. Quality of service (QoS) is not applicable to
OTTs; they are in a light or absent regulatory environment.
They do not have any overhead cost, no infrastructure
structure costs, no telecom regulation to follow, and no
license fee to pay. It is an unequal playing ﬁeld to an
extent. Some telcos have entered into a revenue share with
apps providers, some have chosen to partner with them,
some have created alternate apps but have not been suc-
cessful. WhatsApp is very good in messaging and their
efforts will be to provide a superior consumer experi-
ence and an operator is not quite capable of getting into
it. Finally one has to partner with OTTs or co-exist with
them. It is just a question of how you ensure that the
framework is appropriate for them to operate too.
Q: There is nothing much the government or regulator can
do in this regard. Compare this with the newspaper sce-
nario. In print media, to insert an advertisement, we have
to pay high prices. Instead, we insert notices in the news-
paper and send them off. There is a strict regulation that
says that it is illegal to insert notices in our newspapers.
There should be some sort of self-regulation by the com-
panies and some sort of agreement between the content
generators and apps generators.
Siva Ganapathi: These are early days. There is a lot of
debate on net neutrality. There were some opinions on
whether differential price should be charged for some op-
erators. But this goes against the logic of net neutrality.
This is a worldwide debate with new issues and answers.
India is only at the very early stages. Indian revenues are
hardly impacted by these things. We are at the tail end
of this curve. There are other countries which are in the
front end where probably something may emerge.
Rajkumar Upadhyay: International Telecommunication
Union (ITU) is working vigorously on ﬁnalizing standards
for next generation networks (NGN) in which nearly any
service can be integrated with the network through an ap-
plication programming interface (API), as service provi-
sioning is independent of the overlay network in NGN. The
service provider can be in any corner of the world and still
hook on to any of the networks through Internet. The key
to net neutrality is that operators provide same level of
treatment to the service in their network irrespective of
its origin. Even though the customer belongs to the op-
erator, often operators may not be willing to provide same
level of treatment, in terms of quality of service to
WhatsApp, Skype or any such service vis-à-vis its own
service. ITU has come out with quality of service classes
from QoS-class 0 to QoS-class 5 for NGN. The desired QoS
in the network can be implemented depending upon the
requirements of the application. Operators can charge dif-
ferential pricing to OTT players or other such providers for
ensuring end to end desired class of quality for their ap-
plications. Otherwise operators are just providing a pipe
as in the case of accessing any other Internet application
like Google which works on best effort basis. The alter-
native is to compete with OTT by providing own suite of
services like European operators have tried through Rich
Communication Services (RCS) platform provided by GSMA
(Groupe Speciale Mobile Association)—an association of
mobile operators and related companies. The RCS enables
mobile operators to brand Rich Communications Services
(RCS)—the platform that enables the delivery of commu-
nication experiences beyond voice and SMS. Operators can
embed their own out of the box version of the messaging
and other service onto handsets, providing consumers with
an alternative to OTT applications. Success, of course, will
depend on its innovativeness vis-a-vis OTT players.
R K Misra: I would like to differ a little. WhatsApp and all
these OTT applications are increasing our data revenue to
a large extent. When we compare revenue all over the
world, the comparison should be made in proper perspec-
tive. Worldwide AT&T earns about 50% of revenue through
data switch network which includes VoIP, and this is not
permitted in India. So when you compare the data, our data
is far higher; their data plus voice VOIP is about 50%,
whereas data alone is between 17% and 25% in India with
15–20% of people accessing data services. In this, the con-
tribution of OTT services is signiﬁcant. With NTP 12, once
VoIP is allowed for the public and data reach is increased,
the data revenue will increase drastically due to low prices
and eventually cross 50%.
Q: How will the 4G arena look by around 2017? Operators
have spent a huge amount of money in acquiring 3G and
yet the 3G coverage is about 15–18% in India. How are the
operators going to look at rolling out 4G, given that they
are under enormous debt pressure? Are they looking at skip-
ping 3G and moving towards 4G?
Siva Ganapathi: Leapfrogging 3G would not be feasible.
I think 3G itself has not reached the desired level of pen-
etration in the country. The amount of spectrum that an
operator has on 3G is very limited. Effectively, very low
bandwidth is available. Pricing is another issue. The quality
of service is poor. You need many more 3G sites in order
to provide a seamless 3G coverage. Given all the invest-
ments, the spectrum pricing that one has paid, and the
current data rates i.e. Average Revenue per Megabyte
(ARMB), 3G itself has not fully taken off. I suspect that we
can see 4G only by 2020.
H S Jamadagni: I will add a technical perspective to this.
The devices that support 3G also support 2G. But 4G differs
in its spectrum as well as technology. Today we need
dongles and special equipment to deploy 4G. So I agree
that it would take a long time for 4G.
Siva Ganapathi: I have another point as well. The device
cost was a big success story of Indian telecom. The device
manufactured for the 2G handset is as low as Rs 1000 or
even lower. This aided the spread of telecom. But a 4G
handset will be really expensive. Today we don’t have a
large mass of 4G handsets being produced; the prices are
about Rs 20,000. This will not increase penetration of 4G.
To have a truly wireless 4G in a lot of handsets and tabs,
the prices of those devices need to fall drastically. Only
when there is a large mass of people who will start con-
suming those handsets, will there be an eco-system for
mass manufactured 4G devices, which may bring down the
prices. A boom in China might bring about the demand for
4G. So, 4G will not be widely available in India immediately.
Q: What is responsible for the lack of manufacturing with
regard to telecom in India?
Siva Ganapathi: From an operator’s business perspec-
tive, it doesn’t matter where the equipment comes from.
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You need high quality, highly reliable equipment which
functions in any weather. If an equipment manufacturer
in India provides equivalent quality equipment at low cost,
an operator would be most happy to go with it. This is ac-
tually the manufacturing policy and has less to do
with telecom policy. There are lots of issues related to
manufacturing itself. There is a humongous challenge
with respect to infrastructure, power, land acquisition,
and labour. There are multiple other reasons which
are beyond telecom. From a pure telecom perspective, if
the equipment is manufactured locally, we would support
it.
H S Jamadagni: To overcome this kind of a problem, some
policies with respect to manufacturing will have to come
in. In the last two years the external manufacturers have
captured our market, which is a big disadvantage for the
local manufacturers. But also, large equipment manufac-
turers, be it say aircraft or railway engine coming from big
companies, provide a credit system for their equipment
which is very good for the operators. Even if we manu-
facture, are we in a position to give a credit on the equip-
ment? I think there are a lot of complicated questions but
I think we will have to address these.
Siva Ganapathi: One more point is R&D. Ericsson and even
some Chinese providers invest a lot in R&D. They are con-
stantly developing equipment which will be a barrier for
a new entrant in India. At one point in time we had ITI,
which had the technology but the pace needs to be kept
up with and R&D investments will have to happen.
R K Misra: It is a paradox that we have one of the largest
numbers of subscribers in the world and more than 80%
of equipment is still being imported. There are two reasons
for this. One is of course the government policy related
issues, secondly the business establishment itself. Let me
give you a small example: cable digitization was an-
nounced by the government about eight years ago, but
enough set top boxes were not available in the market to
meet the deadline, although it is not a capital intensive
industry. The second part is the government; now telecom
is a capital intensive market and it has a long gestation
period to make proﬁts. The government needs a proper
tax policy. The telecom ﬁeld is not a commercial estab-
lishment, not an industry, it is a service sector. It is mostly
for empowering people with more knowledge. So govern-
ment should have proper policy measures for telecom; a
tax holiday and proper investment policy can bring in more
encouragement for the manufacturer.
Subhashish Gupta: I think it is a problem with manufac-
turing in India as awhole.Most people argue that the reason
why manufacturing hasn’t taken off is because of labour
regulations and not because of particular tax policies.
I request the panellists to give their ﬁnal comments, if any.
Vijayalakshmy Gupta: This is with reference to the point
made by Mr Misra that ISPs should have some entry bar-
riers. We differ on this. The reason we allowed large
number of people to have licenses was because our broad-
band was not proliferating at all. All our efforts have been
to reach people.
As far as the IMF radiation is concerned, at TRAI, we are
trying our best to educate people. We have been holding
hands with DoT and very soon we are coming with a paper
on IMF radiation. There should be a change in the
attitude of service providers in the way they address the
public, who are the ultimate consumers.
As far as the value added services in India I agree that it
is conﬁned to ABC—astrology, Bollywood and cricket—
there is a lot to do on that. As far as data is concerned I
am more optimistic than Mr Misra and feel that it will go
up with measures such as broadband proliferation, NOFN,
and ﬁbre. There has been a delay of about a year with
NOFN—it took us some time to plan it, since we needed a
special purpose vehicle. Further, we are strongly a federal
state when it comes to right of way and the state govern-
ment is involved here. But I think it will take off.
R KMisra: Privatization has changed the rhythms ofmanu-
facturing. The new policy frameworkmust work out a way
in which the government led telecom factories in Banga-
lore, Mankapur and other places can work with private
manufacturers to revitalizemanufacturing.We have a long
way to go with R&D, and the government must give it a
thought. I reiteratemy point about ISPs needing entry and
exit barriers with roll out obligations. The considerations
of voice and data are completely different. ISPs at present
are not rolling out services throughout the service area but
they tend to work in speciﬁc localities, creating nuisance
for the big operators. They are not ready to go to small
places, but are only conﬁned to big cities. This has not
helped data reach themasses and it has to be reconsidered.
When you compare the data usage of international giants
with ours, again I reiterate that our data ratio is not
adverse. We are at 17–25%, whereas the international
giants are at 50%. With VOIP permission wemay go to higher
ratios of data usage.
I want to make a point about the cost of 4G. Since 4G ser-
vices themselves will be costly, the cost of the smart
phones will not matter much. 4G will proliferate with
respect to 3G the way 3G has proliferated with respect 2G.
The price of 4G will also reduce over time and it will be
with the high end customers. But this will only be used as
a virtual wired service, not as a roaming service because
for using it as a roaming service, you have to have a large
area covered by 4G, and as Mr. Siva Ganapathi said, that
is not going to happen soon.
Siva Ganapathi: For more rapid data growth, it is also im-
portant for the content to be available. For more data
content, we will need local language content as well. One
of the challenges that we face is most of the Internet is
in English and if we really need to see this take off, we
need a lot of local language content which is just not there
on the Internet. The content today that is available in dif-
ferent languages is mainly music and entertainment. But
there should be a lot more written content as well. It is
not the responsibility of a telecom operator alone to do
this, the eco-system has to develop, a lot more content
generators have to be there.
Value added service is such a catch-all term; there have
to be lot more credible large scale VAS vendors who can
provide multiple, different contents. Education is a big area
that has not yet developed on the Internet in our country.
H S Jamadagni: One of the questions put up for discus-
sion in the round table was whether there is any synergy
between industry and academia. The answer is a resound-
ing no. I keep saying that the so-called brain drain may
not happen anymore at all because we are all working
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locally in India, but working for multinationals! Our proj-
ects are from Boeing and Intel! We are willing to work for
others and have gone more than half way to meet them.
We have not put any ﬁxed price tags on the projects. An
organization called Telecom Centres of Excellence (TCOE)
has been its existence for 4 years. It is a platform where
we were supposed to formally reach out to each other, but
very little has happened. Although their immediate con-
cerns and ours may be different, there must be a meeting
ground, but we have not made any efforts to reach out.
In the last 7 years, none of the major projects which I
worked on belong to any of our big Indian companies. It
is unfortunate, dangerous and improper and this has to
change.
Manoj Gairola: Operators and the government need to
invest in education, e-health and other similar kind of ser-
vices. Only then will the use of data increase and then proj-
ects like NOFN will ﬁnd some use. For example, a person
sitting in a very remote village can get good education.
That is the intent of the government but more has to be
done on this front.
Subhashish Gupta: Thank you all for a rivetting discussion.
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